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(57) [Abstract] 

The [purpose] The sensibility of pH conversion mold glucose sensor is improved. 

[Configuration] Make a catalase live together, disassemble the hydrogen peroxide generated in case GOD (glucose 
oxidase) oxidizes a glucose, and oxygen is made to emit, lilac IKURU use of this oxygen is carried out, GOD is restored, 
and that enzyme reaction is promoted. 

[Effectiveness] Since recycle use of the oxygen is carried out, oxidation reaction of the glucose of a sample can be 
promoted and pH detection sensitivity based on the gluconic acid of the oxide of a glucose can be raised. 
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CLAIMS 



[Claim(s)] "~ 

[Claim 1] The pH conversion mold glucose sensor which made this oxidizing-enzyme fixed film contain the hydrogen- 
peroxide diatytic ferment which disassembles the hydrogen peroxide which generates in the pH conversion mold glucose 
sensor which enabled it to detect electrically pH induction value by conversion to the gluconic acid of the glucose of 
specimen liquid using the electrode which has the induction film which carried out the laminating of pH induction film and 
the oxidizing-enzyme fixed film one by one in case the above-mentioned oxidizing-enzyme fixed film changes the above- 
mentioned glucose into a gluconic acid, and emits oxygen. 

[Claim 2] The separation electrode which are the components of a biosensor according to claim 1, and is used for the 
substrate of an electnc amplifying circuit, connecting with the input electrode of this electric amplifying circuit on the 
! n s u| a? ln 9 substrate of another object, Prepare a separation reference electrode, and carry out the laminating of pH 
induction film and the oxidizing-enzyme fixed film one by one, and they are prepared in the above-mentioned separation 
w^h°H S K« nS0 *u Pl f e . WhiCh made thiS oxidi2in 9-enzyme fixed film contain the hydrogen-peroxide dialytic ferment 
which disassembles the hydrogen peroxide generated in case this oxidizing-enzyme fixed film changes the above- 
mentioned glucose into a gluconic acid, and emits oxygen. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to pH mold glucose sensor which has improved sensibility and its 
sensor plate. JJ 
[0002] 

[Description of the Prior Art] Various methods are learned by the glucose sensor for measuring the glucose concentration 
in a solution. These pnnciples are common in that the enzyme reaction of the glucose oxidase (it calls for short Following 
GOD) shown below is used. 
[0003] 
[Formula 1] 

COD > GOOiItc^J 

[0004] However, the matter detected differs at the point which is oxygen with which the above-mentioned chemical 
formula 1 is consumed, is the hydrogen peroxide to generate, or is a gluconic acid. The various tolan juicers which 
change and detect concentration change of each of these matter to electric physical quantity can be considered For 
example, if change of the hydrogen ion concentration dissociated from a gluconic acid is detected using pH induction 
electrode, the glucose sensor of pH conversion mold will be obtained 
[0005] 

[Problem(s) to be Solved by the Invention] Although the thing of the structure which carried out the laminating of pH 
induction film and the GOD fixed film to the electrode one by one was proposed by previous application as a pH 
induction electrode, the above-mentioned enzyme reaction balanced for a short time comparatively, and the glucose 
sensor of pH conversion mold using this pH induction electrode had the small potential variation (signal variation) 
accompanying pH change obtained, and had a technical problem in respect of precision and resolution. Moreover the 
technical problem of an equilibrium point changing also with oxygen contents, such as a sample to be used occurred It 
is mentioned that rate-limiting [ of the GOD enzyme reaction ] is carried out by the oxygen density as one of the cause of 

[0007] PUrP ° Se ° f th ' S inventlon is t0 improve the sensibility of pH conversion mold glucose sensor. 

[Means for Solving the Problem] In pH conversion mold glucose sensor which enabled it to detect electrically pH 
induction value by conversion to the gluconic acid of the glucose of specimen liquid using the electrode which has the 
induction film which carried out the laminating of pH induction film and the oxidizing-enzyme fixed film one by one in 
order that this invention may solve the above-mentioned technical problem The hydrogen peroxide generated in case the 
above-mentioned oxidizing-enzyme fixed film changes the above-mentioned glucose into a gluconic acid is 
disassembled and it is In offering pH conversion mold glucose sensor which made this oxidizing-enzyme fixed film 
contain the hydrogen-peroxide dialytic ferment which emits oxygen 

[0008] Moreover, the separation electrode which are the components of pH conversion mold glucose sensor, and is used 
for the substrate of an electric amplifying circuit, connecting with the input electrode of this electric amplifying circuit on 
the 'nsula^ng substrate of another object, Prepare a separation reference electrode, and carry out the laminating of pH 
induction film and the oxidizing-enzyme fixed film one by one, and they are prepared in the above-mentioned separation 
electrode The hydrogen peroxide generated in case this oxidizing-enzyme fixed film changes the above-mentioned 
glucose into a gluconic acid is disassembled, and it is in offering the sensor plate which made this oxidizing-enzyme fixed 



film contain the hydrogen-peroxide dialytic ferment which emits oxygen. 
[0009] 

[Function] The reaction of the following chemical formula 2 is made to cause, and the above-mentioned chemical formula 
1 is made to conjugate this by making a hydrogen-peroxide dialytic ferment, for example, a catalase, live together on the 
oxidizing-enzyme fixed film. 
[0010] 
[Formula 2] 

* ^ V - H 

H 2 0 2 * || 2 o + () z • • • ■ 2 

[0011] Here, a catalase decomposes the hydrogen peroxide generated with the chemical formula 1 with a chemical 
formula 2, oxygen is generated, and if this oxygen is used for oxidation of GOD used and returned with the chemical 
formula 1, the reaction balance of a chemical formula 1 can be moved to right-hand side. Thus, since the amount of 
generation of a gluconic acid can be made [ many ] by recycling and using oxygen, hydrogen-ion-concentration change 
dissociated from a gluconic acid and potential change (the amount of signals) which becomes large and detects this 
become large. 
[0012] 

[Example] Next, the example of this invention is explained based on a drawing. 

As shown in example 1 drawing 1 and drawing 2 , **** butter NINGU of the copper foil pasted up on the paper polyester 
substrate 1 was carried out at the phot graphic method, it carried out surface polish after that, and the copper electrodes 
1a and 1b of a smooth predetermined configuration were formed. Next, for 5 seconds, where the above-mentioned 
copper electrodes 1a and 1b are set using the commercial cyanogen system silver strike plating bath and commercial 
constant current power supply which carry out 1 g/l content so that cathode and a platinum plating titanium mesh may be 
made into an anode plate and cathode current density may become 0.5 A/dm2 (0.5A per decimeter) about them, the 
above-mentioned substrate was taken out and rinsed, after being immersed during the bath. Subsequently, electrolytic 
plating was performed for 30 seconds per minute by cathode-current-density 1.2 A/dm2, having been immersed holding 
at the temperature of 50 degrees C in the cyanogen system electrolysis silver bright plating liquid of marketing which 
carries out silver 20 g/l content, and having used cathode and a platinum plating titanium mesh as the anode plate for the 
above-mentioned copper electrodes 1a and 1b, and silver larer 2a and 2b of 15 micrometers were formed in copper 
electrodes 1a and 1b, respectively. Then, in the hydrochloric acid (HCI) of a decinormal (N), the anode plate and the 
titanium mesh electrode which carried out platinum plating were used as cathode, electrolysis processing of the above- 
mentioned substrate was carried out for 2 minutes and 40 seconds with anode current density (0.2 A/dm2), and the silver 
chloride layers 3a and 3b were formed in the front face of silver larer 2a and 2b. 

[0013] Next, except for a part for the part of silver chloride layer 3b used as a connection **** reference electrode, and 
the terminal area for external contacts, the epoxy resin layer 4 was formed with the part which forms, the part, i.e., below- 
mentioned pH induction film, of silver chloride layer 3a, and this part and specimen liquid. pH induction film 6 is formed in 
the part which did not cover the epoxy resin layer 4 with the above-mentioned silver chloride layer 3a. This pH induction 
film 6 consists of tridodecyl amine 1% dioctyl adipate 67% polyvinyl chloride system polymer 32% which the weight 
composition ratio of vinyl chloride:vinyl acetate:vinyl alcohol becomes from 9:3:6. As it indicated drawing 2 that the part 
which was not covered with the above-mentioned pH induction film 6 and the epoxy resin layer 4 of silver chloride layer 
3b is surrounded, the levee body 5 which consists of adhesive tape of polyethylene terephthalate was formed 
[0014] 

Then, TORIETOKISHI vinylsilane 10% Water 10% Methanol 10micro of solutions I which consist of 80% is dropped on 
pH induction film 6 surrounded by the levee body 5, and they are left for 5 minutes. Then, after removing the remaining 
liquid which is not absorbed by pH induction film 6 by BENKOTTON, it was left in the room temperature for 2 hours, and 
the vinyl silyl radical was made to react to the above-mentioned vinyl chloride system polymer. 
[0015] Next, on this pH induction film 6, it is the following, and enzyme immobilized membrane 7 is made and formed. 
Gel base resin (the Kansai Paint Co., Ltd. make, ENTG 2000) 1.00g Polymerization initiator (Kansai Paint Co., Ltd. 
make) 0.05g 50mg [/ml ] glucose oxidase (EC. 1.1. 3.4) 

Solution (Wako Pure Chem industrial company make) 201U/mg 0.5ml 50mg [/ml ] catalase solution (the Wako Pure 
Chem king business company make) 7500U/mg The constituent which consists of 0.5 ml is mixed in a test tube, the 4- 
5microl is dropped on the above-mentioned pH induction film 6, this is irradiated for 3 minutes with an ultraviolet ray lamp, 
and it considers as enzyme immobilized membrane 7. Thus, a bridge is constructed over the vinyl chloride system 
polymer of pH induction film, and the above-mentioned base resin of enzyme immobilized membrane by TORIETOKISHI 
vinylsilane, and pH induction film and enzyme immobilized membrane are firmly pasted up by the chemical bond. After 
dipping the whole enzyme-immobilized-membrane formation back in phosphoric-acid buffer solution and extracting the 
unreacted object of the above-mentioned constituent, it washed and dried and the glucose sensor plate was obtained. 
[0016] By connecting to electric amplifying-circuit equipment the potential between the electrodes and Ag/AgCJ reference 
electrodes which carried out the laminating of an ion sensing membrane and the enzyme immobilized membrane one by 
one, and prepared them, and dropping specimen liquid ranging over the enzyme immobilized membrane and the 
exposed part of silver chloride layer 3b as a reference electrode which were surrounded by the above-mentioned levee 
body, the above-mentioned glycose sensor plate can make the content glucose concentration the output value of an ion 
sensor, and can measure it. 
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[0017] In example 2 example 1, the glycose sensor plate was similarly produced except having changed as follows the 
constituent which obtains enzyme immobilized membrane, and having used it 

Ge l b f n e n r c eS c n (the ,^ a ?f ai Paint Co - Ltd - make ' ENTG 200 °) 10 °9 PolymerizaUon initiator (Kansai Paint Co Ltd 
make) 0.05g 50mg [/ml J glucose oxidase (EC.1. 1.3.4) 

Solution (Wako Pure Chem industrial company make) 201U/mg 0.5ml 50mg (/ml ] catalase solution (Wako Pure Chem 
industna company make) 7500U/mg 0.05ml [0018] In the example example 1 of a comparison, the glycose sensor plate 
and havKs'ed it eX ° ePt 33 f °" 0WS the consti,uent which obtains enz ^ me immobilized membrane, 

^Sl (th8 ,^n 5ai 1 P3int °° - Ltd make ' ENTG 2000) 1 0 °9 Polymerization initiator (Kansai Paint Co., Ltd. 
make) 0.05g 50mg [/ml J glucose oxidase (EC. 1.1. 3.4) 

n.^° n f^ ak K PUfe °T m ^ SWai f° mpany make) 201U/m9 °- 5ml l° 019 ) " P foduced respectively 20 glycose sensor 
MT1 , en '° n ! d e, !fT pleS 1 and 2 and exam P' e of a comparison at a time, the sensor output value in 
auwani i * f^' and typiCal 0Utput pattern "** shown in dra ™ 3 ■ Furthermore, pH conversion rate 
average calculated from these output patterns, i.e., a sensibility average, and the variation in 20 sheets are shown in 
Table . In addition, front Naka and relative velocity are the relative values which set pH conversion rate averaqe of the 
example of a comparison to 1 00. s 
[0020] 
[Table 1] 
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[0021] In addition, the following solutions were used as a sample at this time 
10mM(s) Phosphate buffer solution (pH7.40) 

OSSS in^'o/ 00 t $£ G *F2 B l0022 \ From tne above^nentioned result, as for the thing of examples 1 and 2, the 
ncrement n 38% and 13% of pH convers.on rate average, i.e., the increment in sensibility, was accepted compared with 
the example thing thing of a comparison. 

[0023] In addition, although the constituent which forms enzyme immobilized membrane was made to contain a catalase 
after forming enzyme immobilized membrane, it may be immersed in hydrogen-peroxide dialytic ferment solutions such ' 
as a catalase and enzyme immobilized membrane may be made to contain a hydrogen-peroxide dialytic ferment ' 
Moreover, although pH induction film was made to contain TORIETOKISHI vinylsilane, the spreading solution of enzyme 
immobilized membrane may be made to contain, the spreading film may be formed on pH induction film, and may carry 
out a polymerization, and a TORIETOKISHIPI nil silane layer may be formed by spreading of the liquid etc belee^f 
enzyme immobilized membrane and pH induction film. 

EL^I^tM a ^^ amp . le ° f ,he P0lyvinyl chloride system P°'y mer used for P H induction film, GKT ** 2000 
£ E ,ro l^o. , KOGYO K.K. make) is mentioned. When using the thing of the photoresist which has an ethylene 

miini! rli ^'f 8 ' " bo1hands as ,he P 0 *™ used for enz y me immobilized membrane, or a prepolymer 

fmtp 9nnT -Zn ffiS 9 ^ C °' (PEG) and 3 M™\ (PPG) into a frame, ENT-1000, -2000, -3400 

ENTG-2000. -3800 ENTP-1000, -2000, -3000, -4000, ENTV-500 (Kansai Paint Co., Ltd. make), etc. are mentioned An 
fnlffi^ r '^y^oP" 0 ^ addi «°n. « is indicated by the Japanese-Patent-Application-No. No. 250051 [ two to ] 
specification for details, and the thing indicated can use it similarly in this application 
[0025] 

[Effect of the Invention] In pH conversion mold glycose sensor, by making a hydrogen-peroxide dialytic ferment live 

? ? e *T r,e j mmobilized membrane, the oxygen used as the substrate of the enzyme reaction of GOD 
f f US6d ' ar l 0, accordin9 10 tnis invention, the oxygen dependency of the reaction by the oxygen which 

raoSll J^Z JH t K amP ' e °I en ?T immobilized membrane, i.e.. reaction of oxygen, can be abolished. 

0026] Moreover, since the reaction by the enzyme is controllable by existence of a hydrogen-peroxide dialytic ferment in 

2^to l TT ,e ? t ,he Ji? C ?-° n rat6 K i e ' SenSibilfty ' 030 06 raised ' and the variati °" ° f measured vaKTbe 
improved kOTarkabJ ° ^ ,mproved sharply and tne P recision of measured value and resolution can be 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing 11 It is the top view of pH conversion mold glucose sensor plate of one example of this invention. 
[Drawing 21 It is the 11-11 sectional view of drawing 1 . 

[Drawing 3] It is the graph which shows aging of the output of pH conversion mold glucose sensor of the example of this 

invention, and the example of a comparison. 

[Description of Notations] 

2a, 2b Silver larer of an electrode 

3a, 3b Silver chloride layer of an electrode 

6 PH Induction Film 

7 Enzyme Immobilized Membrane 



DRAWINGS 



[Drawing 1] 




[Drawing 31 
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